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[4#fFlf*««SB] 

[»**1] A*«SESrA/D«ifti-aA/D*llmi!5 
try Nifc^^Jt^Eelfgi:, 

*T4fc tr y b *BK * if y h r b KSW fen, litfiEA*) 
***-5V^tti try hJbffiK:d3»t5*aB»*HMHlK«)a 

*T<ttry h£KK#tfy hrTifcRitMu ifjfEiDcJf 

*±<fctTy h «:»<«■ if y bZblzmttbn. MlB=g-fc* 
y N<DJt^[el^roffi*i: N -?:CDtfy F- ± 9 & 1 try h_h 

— W^-THIKi: Sr**.S A/DSEifcigiS. 

lit** 2] it** i \zmm<z>A/n$mmmz&\,^ 

X, PNPh7y^^t, npn b?>*Jx># b&Wi 

WIE^-fy^*J«i|Hll6*s, «WEA*«»«*SrA/D3E 
«n-5A/D^miiiss-e«^$n, ;:©A/DaH«IIK 

[If** 4] lf**3^|E«ro"r^fi[Hli^{C*3V^, 
«WBA/D*lftlHlKi6^ 

tfy Hfc»©ifcKlHllSi:, 

MTFVLX y h hrtKRttfetK MfEMJI 

*_h4it> hSrBK#ify h^ilcRWb^ HfrlE#tr 
ffiwtTy h <Dikt&m&<nmti b £ A* £ -f-« * * * a* 

r. t *mmb-tz>*s%Lmmm& a 

[00 0 1] 

-t-5 a/d^hus&kh-?- 5. 

[0 0 0 2] 



[0 0 0 3] -t-fcfr-fe., 7yftlT'AMftliiS5:S 

<t> <omu&mm%- bm&s nx^mmmw^m^m 

[0004] iw^lHiMjftW-^tttfliBJSISEiiSIilKe-e 

15 [00051 »f H««*ttH3e«>fl[t?*, *> , &mmwm 

fc«6, ^g^»lHlSS3^tt, Fm^«&0>£*.t>*l3PI 
PHl6*SK»t6>n5. iMSSEitWEK 2 ©A-Att 

20 2T*SR{tfettSo Ifci^ot, KJSj£W>IIIlS&2<£>|R] 
»SBIS«|lIl83«)iajpjBI««©^*s«PIWHI 

k\ H6m&MMm&2<z>mmm®.wib. m%mmm&3 

25 ^XfetU-5o 

[oooe] r<D±5 K«PMJaH»«^wa<oBJt*fcft 

m&3<Dmmmm.mb&m«}Vxm%.zz.b&b ! 7 

•So 

[0007] y^3i-§{f»£>^:=L— r 
35 ^y=3>-iv^5) SrftJSLfc&w-e, fa-=y^oS 

mmMm&<ommmmmb%mffimz-simt$-&x, *a 

[000 8] *f*?9?v}-^— n Vy*^f4 % iftjf Jgiftl 

40 EiiS2«>iRiwiiiKSr^— r^^tBrasaE*^*— K 
w mnmis * = ^ t ^r***^w k t k <t o «^ 

-f-3o ^Lt< ^§B^Hli^3SrPLLO«j5S;i: fC, 
45 rwVCOfc^-f-5ftiJfflJ«EVCSr, PLLSr 

mm-tt&ftmm<r>ftn\£K*&7LZ>z.bx&%.z> a 

tit£. 9 kHzfeSVMJl 0 kHzi3#}c:Btifcet)lc:S'ff 
50 #a-r«*fcSlffl«»S:3WR-t-S. WIB^ 
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[0 0 0 9] Z.ar)?*?* a^-zl— ~^?-)5&sr>W&. fnr 
ar*ife2l»©S«»jft»cS: 5 *1MI«&4 "Cf HAWS* 

Sr. Mxli^^ y IT ^ * !) icy !) t y F LT*3 

< zttei. *> „ hum** ^^jf-r/ctt-e. mm-r^m 

5<!^57< y y hj6«*>3. 

[0 0 10] CCDfc*. 95?*g(I«©»iHC*5V^-C 

if ^if^^\-m.\\L VX # T v 
[00 11] Ell 5 ft, fc*<Dn?jr jj 

fc«>tf>ElT?, H 1 4 (DTyft 1 ~ 5 ^0184 <OgB# 

[0 0 1 2] -f-fc:b*>» ® 1 5}w*5V>t\ =>f /H LI* 

«§§3AW|i?)PtEl«g£*J&1-3 3^3 L*5±tf*T^ 
[0 0 13] ^U-C, fM#WtEEVC!9S» iJt2R^t 

r b-csrae**^ t-K3c fc^in * Jx* :it 
[0014] -srb-c, utrxfcLfcfcpfc, mmmmmmm 

[0 0 15] 

g{f«S©0 1 4<d|h]?§1#/&& I c4k-fZ>W&. Lfc 

iejaiSiS^iiiiss 2 <Dmmm&& x.xtmtmwm& 3 wig 
««3 A<ommtm&&m&-t%-s!&mmy'(*~- K2 

C, 3C, 3^^2L, 3L t ffiftR2, R3^f4, I 
CWfl*#»tgB.&i:fc5o 

[0016] mfc, ^ras**^*- Ktr^-r-5su» 

SSSr^Si LTV*,, 
[0 0 1 7] £<£>J;5teu ^JfewSSgii, lC-{tVfz.b 



[0 0 18] *fc, fMBflffiVCSr I Cfc*H+lt<©«0i; 
R 2*5£U*R 3 SriiC-Ci«Ml}ft±i<llHl?S2C|Slp(HlSSS*3 

05 I c lzmWiffi$l%fc<oMWffi I ?& 2 fiffil^ So * U 

jg^ic, vvb^s byy^^ps^si-fts^ n 
mmmmbx\ *ti^tm3.vxwm&no&m*h 
[0019] sk±.o>mm&M#:-r&ttibi£i3i* fcmmm 

mm&bVX* K*rJBwf\ IC«s 

[0 0 2 0] Icd3§KI3\ Ei-k^lc^A/tfSSK iftJSS? 

15 iHipniggi u-c#arc*!>» ic^Mft^rKMia 
gg*j i t>* r <d *[imw®R *Mi$.-r 5 it * K&m & a/ 

[00 2 1] 

20 r«O^C*JV^T{4, IttScco^fii:, mfeHifc© 
25 ffiiJ»HIS&i:§rlr^. WE^y^HlS**, ttHEA#fH# 

««*A/D£i*r*A/D**®fc-e*riiS*u io 
30 [o o 2 2] tut, #c Mis*) a/ Dimmest u 

X, A*««*A/DaElj|-f-5A/'D**EIl6-e*o 

try hm^S2g®»iaSi:, l*y Hft»©it«llll6 
i:, *TffifcTy b8r»<#try hriKKW-feft, WIS 
A*««*>5V^ttl fy hiffi^isitsarBKatltiaiS 
35 roffl*i«M#£r#3i*»S&i:, *Tffiify bS:^< 
#tfy M*t ir^ft feH, WIE«^C|il?So^*Sr«6*r« 

40 Wjit«^^^**-i >'-7*7'm&b$:ffi%.Z>t><Z>& 
fem-TZb I Cittf®MXibZ> 0 
[0 0 2 3] liroM©, £<D»Wfc:J:*T5rSHS*lHl 
iSS(r*5V^-Ci±, It©tf©^iiS:, A/D'MUl 

K«> try Fffi^icis^ yfifliiat), ^isrt 

45 /5 s -e#3o 
[0024] 

S&*3<f!>*A/D^milI8SSr, AM9 5>*a««oa5«« 
it*I(HiiS<75|Rlp|iIKir3gffl Vit®&<D-$£M<Dmm\zi 
50 ^-C, 0Sr#^L^/5 s ^>taPJ-t-5o 
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[0025] Hltt, EI15 <biU#^ % r_(omM(Dmm 
ftSr*^Ut^§3^;H 0 L*3±W«««1BI1IIS2 

ocomm®&&M&^%4 {*<<M 2 0 

[0 0 2 6] ^<Diaft<D»«fci3V^"CH:, WJaS*i*I@ 
Rl 0^, igffi3gl OAi, T^i-«>3>f/H 0 
Lfc*fcBIPigiSSr#lJ«^S "51***111851 OCi^fe 
45o £<0bT***@B&1 OCH:, r<^«-eri 
4fi(Ofil 1, 12, 13, 14^, ^Mfi^f 
11 1-14^^^ a>f/HOLK»LT*JI 

« *>«r«J 9 ^ifflWt^ * «f * S W 1 , 
SW2, SW3, SW4^ Itl^$/fSWl-S 
W4(Dty • *7 fW»flT»Sr«l*-r 5 ^>f * 
^■#J»EII8i:b-C^A/D*Knai6l SiH^o 

[00 2 7] ^rLT, J|B'3 0TSrlC-Cb?5/^ 

B2, Bl, &Otmhfo%>o ^tt, ^tU?> 
4 try h<OJ**J9fi'W3'B 3 — B O^-tJvPftfc J: 5, 

[0 0 2 8] A»«fiHIIS2 0». 

ttTftt, a*»^»@»2 1 fc, *fi-5l*H]SS2 2 t, 
^JV2 OL«rPIWBIHllC'frtr9MH»2 3 

[0029] g ^lt!0?S 2 1 «E«X*»HI8S 
3 0^fe^ffi|Bft!l»mffiVCNT^^|$^fcffiS£ I C 
NTSrgftT, Z.<DmMl CNTSrg^i-So **"!* 

*fc«fii*3J:t5aE*4:teJ:0«ljftS*t5o 3 
£<0#*WSBEIB&2 2a»&45BTSB#*i: =a-T^2 

[0 0 3 0] &jb\ *=f3 OTSriiC"CA*SJx**HiP 
lEEVCNTil Wa£fcbfc<fc5i-> aioic^L 
-C*#I*££*U «JR«2 3Sr-t<^-ttte^tpPLLfc 

m^J % n >r ^ |c i 5 m& WlB*J»*ffi V 

I CNT = VCNTXR 5/ { 
==K r • VCNT 

VCNTSrfifit?»lofc«ift5, AAIMEVCN 
TKJtW-t-So (1) ^Krtttt«)t»tJb5o 
[0 0 4 0] ^(^tHAlitlCNTft, h7V^?P 



CNT&r#3 0 
[0 0 3 1] «±<0±5fc, ffiJa^i«*S[H]g§l 0J3±W 
^§|5|ga®BS 2 0 H: Bf***^ KSrtt/H b#V>#£ 

rtfc Strops. 
05 [0 0 3 2] WJ6bfcJ:5K:, ttMfc*INUQtt l <K A 

amsiaK2 o*3<ttwtaE«staaftiiiiS3 oh:, i c^t: 

[00 3 3] 02 tt«Ett9EX#t@lK 3 0 <£>g|55h H 3 
HJMBB8IQB2 0<Dg|$#<£> I CflsEIB5^*#:«S:* 
10 U HI2C0|E^# 1— # 5 t. m3<Dm^r# 1~# 5(D 

[0 0 3 4] H2<0«EE«aEaE*EllS3 OKoV^ 

TRHtio ^^ttE«SEaE«HU(S3 Ott, h^V^* 
3 7 P4-P15i, h?y^Qll, Q12h g 
15 RR3-R6i^b4§o Fyy^^Qll, Q12 
£5 J: tfllSJHK I 4 l±a£l&ifm#5:tffjft U F7^^ 
P6^^i: F7y^^Pl l^^il KOi 

[0 0 3 5] Jfc*^ b^^&XfP 12, Q 1 3, ffiifet 
20 R 7 £> J: tfB!«E«jEjg El», Sffim^^^rUlK 30O 

[0 0 3 6] *bt\ ffi^F3 OT5r3lb-C$!j#mj£VC 
NTdSttBE«SES6»EWS3 0teA**ixSo S^3 0T 
It «RR5, R6C0iS?iJ«^^aCT^*§tlT^ 
25 ^ R6«f^ h5^^P 1 ICO 

(^A^ffi^efc^ h7^^P 1 i <D^<~xia±s WW 
SJEEVCNT^rffifeLRS, R 6 ^ffibfc«ffi^ppip§ 

30 [003 7] ttttttMl£ttl^-Ctt, F7V^^Q1 
2<Dnl/^^^?,tBAlS^»0ai$^^ :^)h7 
Vv*;**Q 1 2£>=aU'*^«\ F7^^P Stf)-^— 

ls 9 Jx#Q 1 2fc^*b5ttSIEfc/S;Cfc«SE^ajEji5 0 - 
3 0 60ffi*«SE I CNTtf&So 

[0 0 3 8] r.co h^^v^^^Q i 2 icgfsti 

*59, rWdctt), h?y^*Qll, Q 1 2<D-<— 
40 ^tfitt, RtffifcftD, AAh?y^*Pll, P 

[003 9] ^U, h7y^^P5 0x^y^fSiJ^ 

H\ K7^^^P4Sr^briSS:R3^g8a§ix-rv^ 
ffiMaicNTit 

(R5 + R6) R3) 

•» (1) 

5 ^^7 h ^ OMf^(D h7y^^P 1 3*5^^ 
h7^^P14, P 1 SSr^rbr^^ y^WJWHIK 
Lt(7)A/DtM 1 5 K«j|&S*t* 0 
50 [004 1] ffc, ffl^iSjtlCNTtt, 
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IP P 5<D5i%(D h9>Z?X# P 3 (03) 

iug§2 i \zm%&£nz> 0 

[0 0 4 2] ft*5. ^^>WJHB#K33lta*#:illlSBIJc:*5 05 
[0043] e*#M**l§llft2 ltt, h7y^^Q7 10 

pipings 2 2 ^mmt^mmmmm<ommu^m^rr 

^-^fc««Six5i:*|r, till 3^ICt«*§ 
fc* h7^^Q10t^t-K«i^^!), 



[0 0 4 4] r<Oi*»^EI^2 1C8V^B, A^7 
[0 0 4 5] a*»*tJHa«S2 10A*m«I CNT5 



VBE7 
IC7 
VBE8 
I C8 
VBE9 
IC9 
VBE10 
I CIO 
I s 
I in 
VT 



F7^^Q1 0 9(DziU?#mM 



[0 0 4 6] -Tftfc*,. 



VBE9 +VBE10=VBE7 + VBE8 

VT 1 n ( IC9/5 I s) + VT 1 n ( I CIO /5 1s) 

= VT 1 n ( IC7/5 I s) +VT 1 n ( I C8/ I s) 

VT In ( I C9 • I CIO /5 I s • 5 I s) 

= VT In ( IC7 • IC8/5 I s • I s) 

I C9 • I CIO / 5 I s -51 s = I C7 • I C8/5 I s • I s 



I C7= I C9 • I CIO / 5 I C8 
£&3o IC8=— 36 

[0 0 4 7] IC7= I SQ 

I C9= I CIO = I in "Cfc 5 <DX\ 

I SQ= I in 2 /K i 

= (Kr 2 /K i ) • VCNT 
«8fElSQMu A**J|i*«ffiVCNTCOg*^Jt 
«Ut*i: ft So 

[0 0 4 8] m^. «raE**inK2 2», h^s*;** 

Q5, Q6, PI, P2, 3gfctR2, mMC l#>£tfm 
h7^^Q5, Q6B:|fe»li«#Sr«dt-rSo 

[0049] ^oniswsmsg 2 2 <z>isafi&»^tt, *> 
Rr***iaj»2 2«. mmf&K s m4\z&-r£5&mttk 

ZCIR =VCIR / ICIR 

= {1+ (1/j Q>C1) 



(2) 



(2) SB:, IC8-K i jtr-rtutf, 



- (3) 

[0 0 5 0] i-ftfcfe, EI4^*5V^T, ticilrin 
^fSlR«ftttffiVR}«l, rcomJEEVR^r 

ffifcannw* (gm) %w*ommmmmfrxmMiM\<i 

cir ) «\ *«*gmSr**sri-T*ffiK«)«[fc#JWi- 

[00 5 1] ^f^mMm^ 2 2 o-f ZCIR 
tt, VCIR 5r^<Z)ffi^«ffi^i-titf> 
ICIR = IM+ I R=gm • VR + VR/R2 
VCIR -VR+ (1/j q)C1) • VR/R2 
X%>Z<DX\ 

1/R 2} / (gm+ 1/R 2) 



= (R2+l/jo)Cl) /gm • R2+ 1 
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R2^l/j 6)Cli:ttiii\ 
ZCIR Srl/{jfflCl ( g m • R 2 + 1 ) } 

[00 5 2] |£ft*MB&<P*tttB*g mtt* r. (O^ttiMH 

I SQ<z>«teJ& Cfc 
gm = I SQ/2 VT 

^zcir mmm) r<on»it««^vT^«j« 

iSQ»nJ:0#J»sn5o ^MT^«SEiSQtt, ftOWtE 
VCNTfcifc«t5W^ ?T***lEl*2 2<o^^tr— 
^*ZCIR (ffJUO tt, *MP«BEVCNTfcJt«i- 

[0 0 5 3] #Cfcl, 3§«®8&2 3tt, b9f&X*Q 
2, Q4fcJ:0**Stl-C*59, ^^Ll (ICM 

[0054] 
MRU 

1 

FOSC = — 

2x~Jll (em-R2 + l) Gl 

_ 1 

2 *i/ L1 (tw rz + 1 ) c ~ 

i sq=k b • i cnt 2 -e^tce* 

» 1 
FOSC - ; 

2, k 4 I CNT 2 * K + K ' 
fc*U Ks, K, K ' ii^SS 

AA*J»«EEVCNT^««aB«|$*Ufc««I 
[0 0 5 5] JdlSoJ: 5te*ri8bfc, i^SIJK<D»*f2: 

fosc HfptXl CNTfc©H«*rJ«fcK:J:0*» 

tt^©8S2 1 *«V^fc»**r»bTj3D. *!25tt, 
g*»l*3*EH»2 l SrfflV^*^ofc»frSr^b-CV^ 0 
[0 0 5 6] :i-e\ ^S««»co^>(t:aAF^*j»s 

StoSWtJIA I £ <D\^^:M= AF/A I Mitfl 
CNT=4 0^A<D!#OJ£M&M1, I CNT- 1 0 0 
& AcOB#coitM?rM2 b~TZ> t, g*»t*3*:illi&2 1 S: 

ffllvfc*>0 

M1=-12X10 9 Hz/A 
M2=-2. 5Xl0 9 Hz/A 
Ml/M2 = 4. 8 



Ml=-6. 5X10 9 Hz/A 
M2=-5X 1 O 9 Hz/A 
M 1 /M 2=1. 3 

t*5o i"**>*>. a*»it»iai82 i sr^v^rifc 
05 «t 9 , mmmm 2 i o»«Mttft^)K^bA2: > mmmm 

[0057] £JLh<£>J; z.<r>mM(DWM(omn 

[005 8] ftH, I C^S*Lfci«««i||«lll»l 0<7) 

[0 0 5 9] B 6 fit, A/D*tJUIIB& 1 5 <D&#ffi&& 
RBBi-S/tA^ciy^H-efcSo SMM>A/DWfcEI 
15 BStt^ W»«BEVCNT«S«StI CNTK«*Stt-CA 

[0 0 6 0] £<DB6 0>A/D*Jftiai8H:, 4t>h<D 
ttJ*B3-BOSr#5»&<O«"C*>0, 4««>*fli«EE 
20 1 5 3 , 5 2 , 5 1, 5 0ir, 4 {B^itftlUK 6 3 , 6 
2, 6 1, 6 O M^B^S7 3, 7 2, 7 1 £\ *fi» 
{ff[Hl^8 3, 8 2, 8 -f^^^^^tTiHlK 
9 2, 9 1, 9 0 i^b*So 

[0 0 6 1] A^«£Vin (i^«<^»&fcB:, ffl«m 
25 SVCNT) OO^ffc^H^O — Vmxt Lfc£#, 
S*mffiJ!S 5 3 (7)«JE« Vref 3= Vmx/ 2 
5 2 (T^mffiftt Vref 2=== Vmx/ 4 
S*PSJEM 5 1 <D«ffif( Vref 1 - Vmx/ 8 
SiliESS 0 <O«ffi{CVref0- Vmx/ 1 6 
30 KR)fe$*l* 0 

[0 0 6 2] b"C, A**EVin<tS*«ffiig5 3 CO 
«BE«Vref3t^Jt|ilH]K6 3-eitK§tV, Vin>Vre 
f3<£>i£KJ3:, ^(Dtti&m&k UT, roA/D^i&HI 

35 i~*fc*>, r 1 j bt£*>, Vin<Vref3C0i^lCtt, 
<Dj£ij£^Jfl£ UT, r.COA/D^mE^OMSB (*_h 

[00 6 3] M3f @gg 7 3 ~ete, A**ffiVin^K*m 
40 JBEJS5 3<0«J£«Vref3i<£>^£A V3W^, 16 

*o ^bT, C<^^Mf{tH1^8 3(Om^0UT2i:, 
JHB5 2COSJifitVref2^^it^lllgS6 2t?*(RS*L^ 
0UT2>Vref2<Oi:^^tt, ^Jt^ttWrt F 1 J fc* 

45 5, 0UT2<Vref2co<h#lr{i, -t*>*fc(Ra*tt roj <fc 

[0 0 6 4] ^rbT, ^ <DJ±*SH]?&6 2 (DmJltit&k , 

9 2fctfcJ(&*Jx, Z.<D49*irAr- ^tr@i69 2*v 
50 fett, ^(OA/D^mHliS^ft-b^b2^^ hgcDffi 
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[0065] *fc, mitei® 7 2 -era, nmumi& 8 3 

tf> P> COiW -^0UT2 i: &2f6«EE3S 5 2 WtlJEffi Vref 2 i: <D^ 
^AV2M*5)}1 < ttANUBB8 2T% I©i»AV 
2<D»*HIW*#.*fcft5. tLt, M*NUBlft8 3<Dffl 
#0UT1 b . ffiSPWffiJS 5 1 omffiftVrefl *SJttR|§IK 
6 1-eJtg5Sn, OUTl>Vrefl£>££lrB\ ^rOjfcij&a 
^3i4 r 1 j fcfclj, OUTKVreflWt^t^tt, ^COttm 

i±J7jt± roj 

[0066] ^rLT> Z<Dl£&®&6 l<D\&t>m*b, 
4 9 7*9 ^— is?*TmJ&9 2comt>m^rti^ 9*9 
>v— ^y^-THIK9 1 }E#fef6£*U <i 9*9 >v—*/-?Jr 
TIsJSS 9 1 1i*h>\5~, Z.<»K/T>W&m&<»Jk±.®Lfrh2> 
My Y goai^B 1 »bti%o 

[00 6 7] § ?>^. aft$H3»7n?ttU ftftNM3K8 
2 7$>6><£>{t-S§-OUTl 1 ftSpfSJEE^ 5 1 COftJEfllVref 1 b <D 

MAviMfc^ awmura 8 1 -<\ :oma 

ffi^JOUTO , ^*«EEP 5 0 <DW£.*L Vref 0 £ j&«tt*Sia 
8§6 O-ettlfc^tU OUT0>Vref0<Dt^{Cf4, ^-CDjfctfc 
ffi^t* r 1 j OUT0< VrefOWir^lCtt, ^rCOJt 

mmtiii roj 

[0 0 6 8] ffC, ^COitm\B\&6 0<Dmi3mWb. 

4 9*9^~-^^rm^9 lcomnm^bti^ 9*9 

[0 0 6 9] ^LhWipt-LT, AAWiEVCNT 
SrA/DfcaLfc^i^yWIWjB 3 ~B 0 *«#6>*tS. 

[0070] r <OA/D**l3»©s)|ll5«j3feigiS«<0— 
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